From previous studies on the Fe-Mn-Si shape memory steel (named F.M.30) the chemical composition was found suitable to consider this alloy as a good model to approach the behaviour of that class of shape memory steels (1,2). To improve corrosion resistance, it was demonstrated that chromium and nickel were essential additions. The influence of some thermal treatments are now studied on the structure and the properties of the two alloys. Samples (0.5~10~60 mm3) were cut from the bars and then mechanically and electrolytically polished. Structural studies were carried out by light optical microscopy and X-ray diffraction (KaCo target). Transformation temperatures were determined by electrical resistivity and dilatometric measurements. Dilatometry was also used to obtain the amplitude of the shape memory recovery after 2.5% and 4.5% strains, given respectively to the samples on a tensile machine.
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As received samples.
After removal of the oxide layer, room temperature X-ray diffraction patterns showed a (y*) phase mixture for the F.M.30 steel whereas the A.V.E. was filly an austenitic phase. The grain size of this latter alloy was 20 to 50 pm i.e. 4 to 10 times smaller than of the F.M.30 alloy. From electrical resistivity measurements, the transformation temperatures were : -for the F.M.30 alloy, during the first cycle of heating (R.T+573K+R.T.) at 2~.rnn-l : As = 387 K, Af=413 K. -for the two alloys, during the first cycle of cooling @.T.+123K+R.T.), it was possible to determine -with help of previous magnetic studies (3,4) -the antiferromagnetic transition temperatures TNy and TNE ( Fig. 1 and 2) . Moreover, results presented in Fig. 1 show that the forward transformation y+s for the F.M.30 steel is not completely arrested at TNy but at a temperature called I W < TNY, as obtained by the overlapping of the resistance variations during the cooling and the heating.Results are given on Table I . 
Samples quenched from 132313.
M e r 15mn at 1323K, a water quenched sample of the A.V.E. steel presented an austenitic structure, which did not change with the maintaining time at 298K. The situation was different with the F.M.30 alloy. Immediately after water quenching from 1323K, electrical resistance measurements presented no variation during the R.T.+523K-+R.T. temperature cycle. (Fig.3a) . ARer maintaining 48h. at 29813, the As-Aftemperature range was detected and a resistance ratio AR/R=0.6% was measured (Fig. 3b) . This ratio reached a maximum value (AR&=2.6%) after maintaining the sample 280h. at 298K (Fig. 3c) and remained practically constant after more than 280h. The As and Af temperatures did not change noticeably. Similar phenomena were observed on the same alloy when the quenching temperature was higher than 873K. It is well known that shape memory steels are very sensitive to the chemical composition and to the thermal treatments. The effect of the quenching temperature was clearlyshown in the case of the F.M.30 alloy. At higher temperature than 873 K, the reverse austenite was unstable but thermal induced E martensite was not obtained immediately after water quenching. This E martensite would be formed by a stress relaxation as a finction of time at room temperature, which is followed by electrical resistance measurements. This result is in agreement with our observations of a thermal martensite localized at the surface of the alloy (2,3).
The y phase is stabilized in the F.M.30 alloy at temperatures lower than 873 K whereas, in the case of the A.V.E. alloy, the stability is related to the chemical composition (Ms is lowered by the Ni and Cr contents).
Due to these considerations, the quenching temperature was .chosen to 873K for the two alloys. Table 2 shows that a 2.5% prestrain is a more suitable deformation for a good shape memory effect. The higher the annealing temperature was, the better was the recovery for the F.M.30 steel. The influence of the thermomechanical cycles is more important for the A.V.E. alloy than for the F.M.30 steel.
About the peculiar effect of a slow cooling from 1323K under vacuum, it can be said that an atomic ordering effect appeared. It was considered that Fe-Mn alloys showed an W A R anomaly. During heating, a clustering effect of manganese atoms, rather than a short range order like in Fe-Ni alloys (5), appeared. The unlike next neighbouring of the Fe atoms led the way to the appearance of the ferromagnetic state of this element (6) . At 1323 K, the vacancy concentration is high enough to permit a rapid diffusion of Si atoms (7) and enhanced the development of a ferromagnetic C.C. phase. ~r o m results on Fe-Si alloys (8, 9 ) the ordering would appear only from a disordered state during a slow cooling. It was claimed that in a Fe-21.6 at % Mn-5.8 at % Si-2.9 at % Ti alloy, due to the manganese content, the Fe3Si phase is formed rather than the FesTi compound, the latter is favoured by chromium (10). The X ray diffraction patterns can be interpreted in the following way :
-from disordered state of F.M.30 steel during slow cooling, the B2 structure appears and gives rise to the DO3 structure, in the 800-950K temperature range, certainly near the Curie temperature of the alloy (1 1).
-in the case of the A.V.E. alloy, with a slightly lower silicon content, the y phase is still detected due to the influence of chromium, and may be nickel percentages.
-if the iron content is less than 60 wt % (Fe-8Mn-12Co-13Cr-6Ni-6Si) only the y phase is detected after a 1323 K slow cooling.
It must be underlined that the effect of silicon atoms is not perfectly mastered. Experiments on the F.M.30 steel showed that when a 1323 K slow cooling was carried out under an argon atmosphere containing oxygen, the DO3 surstructure lines did not appear and a ferromame$ic c.c compound was detected at the grain boundaries : inside the grain, E martensite was observed. M e r a vacuum cooling of the F.M.30 steel, fine grain boundaries were observed without E martensite inside the grains.
CONCLUSIONS
The shape memory effect was studied in two Fe-based shape memory steels: the results are in agreement with previous results (13) . However an isothermal formation of E martensite was found at 298 K in a 1323 K as quenched Fe-Mn-Si alloy. During a 1323 K slow cooling under vacuum the DO3 structure, (Fe,Mn)3Si, was observed probably related to the silicon and manganese contents of the alloys.
